ATP binding cassette transporters and drug resistance in breast cancer.
Resistance to chemotherapy is a critical issue in the management of breast cancer patients. The nature of clinical drug resistance is likely to be multifactorial. However, in the last decade considerable attention has been dedicated to the role played by membrane transporter proteins belonging to the ATP binding cassette protein superfamily, and in particular by the MDR1 product P-glycoprotein (Pgp) and the multidrug resistance protein (MRP1). Heterogeneity of results is a common feature of studies evaluating the expression and prognostic role of these proteins, due to both methodological and biological factors. Nonetheless, Pgp and MRP1 are detected in a significant proportion of untreated breast cancers (on average 40 and 50% respectively, by immunohistochemistry), without a clear and consistent association with cancer stage. Exposure to chemotherapy increases the expression of both proteins. In vitro studies on primary cultures of breast cancer cells obtained at surgery consistently show an association between Pgp (protein) or MDR1 (mRNA) expression and resistance to chemotherapy. However, the correlation with clinical drug resistance is not as well defined. A stronger association of Pgp/MDR1 with response rates has been observed when expression or an increase in expression are detected immediately following chemotherapy. Correlations with prognosis appear more evident in studies using immunohistochemistry, in adjuvant and neoadjuvant settings. Evidence of clinical reversal of drug resistance by verapamil suggests a functional role of Pgp in drug resistance, although the significance of the evidence is generally weakened by poor trial designs. Future studies should take into account the multifactorial nature of drug resistance in breast cancer and use standardized approaches with adequate controls. Expression studies should be complemented by well-designed trials of drug-resistance reversal using target-specific chemosensitizing agents, and relating the results to the levels of expression of the target proteins.